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(5T) 

[IBS] l^£S<»;u 4~J«rtc 




tut. mm^£¥®&§mm±iz*-*-?-hm 

b b t> tiW3r^S«Ui(0^^7 1 >l?m±.£l± 



1 

mmrnfi. ®g&y < )vmzmtt&m&±iz 

gt*w\'-3->e£a£-r*X8#. ffitSSJifcKS 

mt t htmmzimmsukeye&my < wm±tz 

$my < /v?m±.iz*->*-3-hmt:m^-thTn? 
t>izt ztmttz&smy < rwmLcvmfim. 

<D&2myi>\s?mt. m&gmy * fwmtwmt. 

-a-hmZ'J?%<ti>ffiz-h&£8iy 4)V9WSL. # 
Viz. 

&%<ti>wmsmt. nffltxmt. m-wmt 

zmmmdmm-t&JMt t wifitu 

mt t i>£mm%3mmLt(?>e!S®iy ovtmixz 

-^-vmtmLZitm.. Mtmm£-?bztT& 
m&y ^;p^s±^-^'-3-hji^K^«,xs-c 

mm\-y>=jx9t. fmhyyfxfoiMtzv-x 
^«k. megmyitwmzw&L. #xKurtt* 
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HW, ^^ELfB^?S«£M*j£tSXg 

fc. momy iwm&ivmmsLttiz*-*-? 
-vmimm-hJimt. t-^-a-hmtimm 
e Lmm?<r>®zm&£ftfo txm-&b-£z,xm.t 

mt t i>&mmtimmLk.<r>$®8iy < wmixz 
em i , -r <offi«<ogprc 200 ^ot^ss-c^-a 

[0001] 

[a»*9m-f *&«#»] *^ii^jfflT. wm& 
-7 ^^^ss^ntf-i»^7-«tSEL^t:rer 

mi. mmmmfttmmmmR&z&ii 
^iz&mv^hiiy-y nvfwmzimtiy-y a 
iv9 tMffitz ij y -imE Lm^izmr b . *m\co 

[0002] 

T^^fc*. HtfflEL^i^LEDfcJt^TSVvfBlfiBI 

[000 3] W«EL*?£fflVVfcgUj^mi. (1) 
m&g.i5£tm3>hyXh~C3>&Zt. (2) ISMS. 

mtm&T. mi^t/mmzn-rb zt. o)mm 

40 SsfifltV^ t . ( 6 ) fitfflHfcfc J:lf*5HI5Wlltft 
Sii:. (7) m<fr^B<-C*hZt. Kt'coffiifi: 

[00041 19 8 o*<m,¥iz. m^m^t'iz 

bZtKt'ZfflSit Lizm^T angbiZ 
J:oT«S(App1. Phys. Lett. v 51. 
50 913 (1 987) ) 2tUz. Zcrm^i. imiHV) 



(3 

3 

[ooo5] zk. m*. mwihyyi;*? (tft> 

Vfttt&ftnt>tvx^h. fcfc'U znttcn. 51 10 
&m<?m<?>£xmtzx o . wm&±#t&:*z. t 

[0006] WfflE L^fc*>tt£TFTS8fcfc££ffl 

^fcS3re#£i*rr*l>. iiifcL TFT#»j£3*i 
T^£^ffifc#£JR9art^k*£<fl$r£. 

sfti. TFT^jSSftT^SSfflCftfciSiaS-frSr 
WUttfMrnOT. i©l£Sk£STFT£#tf>fflaftfB 

h. 

[0007] *«E LSmHBv%fc. %=HT>iiv 
¥3-15 28 9 7^&$8. ^¥5-258860^ 

hmmLLx^mm&mtt^^hmMft* 30 

mELmm : ?i%m£.m-t&zk#T$&. mi 
a, itmii:m&&imELmm?i:m^t&£8i 

^sUttBH^- 15 289 7^488. Wffi¥8-28 
6033^488. *fm*9-2 0894 4#4*«) T 

>y-rtiK. ttELmmwmmmrwwt?) 
£o%&\.^*)vx-jSi : S:m»xi>y)i'*7-<?>%%m 40 

[0008] ^7-*aEL*^nffl±<oa 

mm&%&ifrnzkT*>z mm 
*ro, mi 8$82^ 9 6H$-#gssn>t^) . t*» 

[0009] znmm&co&rnmmmii. r 50 
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tz&tfh. 

[0010] zoy-?**"/ h<omMma. w&e 
tmimitttttwk-t&zk izs>h k%t t>tix\^ 

mitttkftizx vtmzti. ( 2 > sfsajug+fc® 

*%k LT#ft^SB^*Wi**(cl^§fi. *J Xlf 
( 3 ) XTfHHB0aUM3MUm*.*jK t fcliSS 

[0011] Cl^idfc. y-^^-yh^^tCgaL 
Tte. ±aoiot*18EL^t»>Wi6^i>J:l/**«Jl 

<)v?x\i. m&zix&&m(?®&%.&.<mBdi>t>2o 
ox:zmi&&gx'co&&#nz.%\>\ Lfc^t. 

^aft7^;^$-ffl^^*t8E 

mmsz&^x. &$m7 4>v9WizMt&w<zixh 

&f$.ztih-*im#$>&. &£&7 < wm&mztL 
fc*4H4. imELm?%k'<?)mftt:wm*£. m 
tttzWLVbtix^&mmKk-iMtx. *«el^ 

[0012] IMcrfeSm? 4 JU? tm^tlME 

^iza^x. *)V9*iizttixh*ft£#m 

[0013] xfx^y rtt^Lfcjr-^'-a- hs^ 

mk*m&m&Mt*mimmzsm'hz 1 1 

i h^i&^iitrs - i:.(^is¥8 - 2 7 

9394^4^. fiESril-2 6156#««) . SR 

?:»lS-r&«li: (^H2001-60495^^) . 
y\- H3- hflft7 ^ yl/A$rte^3i]-C««1-S i k i 
O^-A-n-h^J-^-fS^k (^Fl 1-1 2 

1 1 64^&«) . mfrFttmxmm&xws-v? 

-hmZB&thZk (^2000-182780^ 
^§3^1 1-2 19 78 6^4^) . ^rk'*^ 
ZtlX^t. 

[0014] iti, #H¥5-3 2 564 6^«fc: 
HfXJVJ M^#l> i><7)X 
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[0015]? HJlcoSlffili. 

[00161 ZffM. TFT£fflV^>;*7-3i«E Lf 

Ztttb^ «i.tf»IB s l I l 1-2 97477^ 
&?8fc:tt. ? T»B£>;feft£t£tt & - 1 

h. 

[0 0 17] znXolc. m«0) 
ttt. *w«-3-wmii< v s.o, ^^ib*h- 30 

[00 18] fiJE»7.f**li. feSOggcjett 
[0019] 

[^Bfl^Sf^LJrdfc-rSiBS] 3|w<-3-Mifc¥ 

#£ti>. got. jr-^--3-b«ttKff^<flj 
* . flo. +#=5r¥tstt£«E«-t6 i t &wmx-i> h . 40 

[00 2 0] b*»U 

[0021] a*^ imnxoiz. mnztih&mvm 
ooic^wiag-cm^-s^* 5 *^^. zcotiif). 
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[0022] *%BB«. JJB»&5p£j£$*ifc&^& 

m x < mj&fhumzimth - 1 xhh . 

[0023] 

[0024] -r%b*>, *m\(OWr-li.. &B&y<()V 
Xlfim%3cm&±lz*-rt-3- b®£& 

&&§mmtiXV*-><-3-h®t 1 1 izmm&n 
mv2 0 o-cOTwajre^-^-^-hss-SftStf 

t. 

[0025] ^mr>^~\i. ±SA «E 
>V9Mk . Sf^aft^ ^ /P^S^SSL. #X>K>J r 

<tt>SB8«ffiat. immmk. mrmmmk*. 

m^sm^m^mti>. zemmumt. &sm.7< 

i>u?mt5XTmm*sm6Lt£*-><-3-bmz 
mm-himt. mimm. immm&xvmzm 

z0Mms&Mmm&xv*-rt-3~-h®tth 
a^sfl:?-^^ mmmzmk-r&ztT&g&y < 

[0026]* 5-^fflE L^<^tJra<0^-^ 

wa^KSfcit/mzimffis-swt^waELiBt 



7 

m^mttimLEhmm'mis.. mfiz. mitt 

«E LfBfcSH^S&zmffii: £*t(6rt& «fc o CIS *)^*> 

^■hxut % 5t--A'-3- hmtwiE Lmm^om 

-«S^»l»lLTfiSO^^«.ISfc JUS 
[0027J 

wmtte. mggmzmiixxmizmwt&tf. z 

[0028] *%mm-\±. zsm? a )V9<r$mn 
[oo29] *%wrm&m*. -r mm* 

a. mm *m&h z. t r&sm? < wmixz.*- 
[0030] ^mmt. f&m7 j lUfmim&mL 

[ o o 3 1 1 *f . *momm£®h&£&7 < 

[0032] HI tta!!l&3d«£Kl±£*, IK. 

4)V9M2. m&m? )V? 
MA) fcJftfiU ft£. :*-A-:3-hJf 5£»j£L 

[0033] *m&te$8gi7 << wmmi. 
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[0034] *||BB<OS8ji^a?:iaT(3iiBB-ri» . 
A) fe3S3ft7 ^P^eSrSB^SfiLht^lS-rSXS 

10 . n--y ^ 1 7 3 7 #7* ) tf>«k d £891 

[0035] WTfcfe53ft7 -< ;l^a«<OS3j§fcflSffl3 
[003 6] 1. &S&i7 4)\'?m 

*mmizt5^T. &&&7<?u?mkte. vxTzmm 
-f&nimyt&mz-? h y »/ ?x®igfc^fr£-£-cjgj£ 

a. &£&7 4tv*iai£te^x. waj-7 ov9m\t 
mmsmmv$>h. *mnz&^x. «fe=fcv-> 

Lxm^&z twx-z h . jart. feiaa? 

«»Ctt. Wfe&^LW*ite^O#£?&t£*«ELj& 

[0037] D^mm^M 
*%mza^x. w&m&mit. nmi,mm?fr 

tt^LitmiffimftzmuLx. zom3m=tt\i 
mbt&&mm&m& t><7>x-t>titm£.m&.2ti 

\,\ ztumT<mjh£X&. waELifeje^ttT 

\>^if>. mtbxmwxxtt^x ito. Lt&~> 
x. tt%m.n&%zft^mLmi<rmtmt:#> 
tti. *«e Lmmtt^cvttzm&mtx ->x~ 

h. 

[00381 Sfe^<^t«. 

so xmiim<vittzmi2itxiiiJiZitxi>x^L. 
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[0 0 3 9] it:. WfefS«<03ttl8LT{i. ^ftSE L [ 0 0 4 3 ] *3S«DrCtt. -f^Bft. tML 

[0 04 0] WfcELf^^j^f&tf^SWfe*^ 1mm. Vv+itO. 1 1 mm 2 

<f&jb£ % o-rS^B. o-^5y6G. O-^^y 10 [0044] S&fc. *fM8t»tt> ««J:tC3Vh7^ 

^->»wjh/»m i.^v»/^w mttmi*>&£&y (.2. 3. 4)<os 

(fj^'yi) ^jfffeu^vjRttR. &*v*t**-»r [0045] 2) -eb'j^xtifli 

mam. mm&ttm. m&m%t') mmnmtz »mu v f >j >y ?xgiB&;:ovvcitHW-& . v mj •/ 

[0 04 1]*«ELfB^?*^f&^^S«fe^ 20 flg*>£&£. iit*. 3^itf/£ttiSW&3LT. 5 

Lmm&®.<r>*zws.\,x. »fe®s«9t*^i8i-s xymzmL^xmsimzmz^ 

mtrnwi. mtaxr^x o%imm&m'i> mmtti&fm&itx. ^mm^m&ti. 

t. -t^h*>. 3- (2-^yVf-rvy^) -7-s> [oo4 6] *®fl:tt^fcti3^«ffflawsfl:ttSBi^ 

x-f-^TS/^vy^ (7v»jy6) % 3- (2' -K (\)T9x34>vmfrX99-n4tVM:im&t& 

$y-/0A') -7-n, N-s^xf-^rsy^v r^u^^'&igtttyv-ijiif^u^-e-. (2) 

ij ^ ( ^-eu y 7 ) . 3 - ( 2 ' -N-^^-^s.>V>f ^'J t'-;l/gSixxf^, ( 3 ) SPKifcttBaifctl'' 

s^/u/p) -7-n. N-^xf-zprsy^vyy (4) x#*>>mzir? t'irki 

(?-?V>30) . 2. 3, 5, 6-1H, 4H-^h 

9t Fo-8- h »J 7^3To^^df y 'J (9,9 [0047] £*l£«D«ft;ttfiaiBli. M^JflSlTOJ: d 

a. 1-gh) <?"?yyi5 3) %tW? 30 =5rfflj£fofc UtflUBSfU S«Lht^5?iT^^ 

.y^^xo-5i. 3tcav;Kyh>fxo-i 1. £fc<ti»jr&B§*&8»ifca£$*u zcmssmzmtLt: 

[0042] Xmtm^ZZttfT'Z&iiim It. exT^Kkfi^tU £<Offlj£fc£i£*L*:ft. 

tflM*:5"J/H&xxx>K tf'JJfifllt'r: ftifclt»*UIfcJ:9:M ^1^7^ 

/W. JSftb'^-SHIb'^fta^llg. T^^Hffl ytmZZltZ. (4 ) <0«flSRH±. 3Ki?*4lfflt^ 

S ) «#«-Cffl^T t J: < , ^e<Ofeffl^^TS^«> [ 0 0 4 8 ] 3 ) s« 

zimm&mi. iwrntttLx. z<»% tut. *mfm*mmm&iz 

mmtme&umtfo. oia*%*sio^t:«. so z>. 
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[00491 ifcfc. 3-fe^&7 < tl<?®(Omim%W£ 

^mirmmtt. jxra&Rva* m&z^tftw&m 
wmzmt^m Lmm=f-&mMt Lxrn^t, 

[oo5o] Hmzuwrncwmi ^y<^9m 
mw.o#j- : mELm i ?£fstTmztf. mum 

HO. 1mm. e>yf-0. 3 3mm. RS.l Q/imit 

[0051] mzsmy w?m<oimi&&ssm 
ix. mtmmmmmmwi^ni . .roigai*. » 

fe7 4/1^74y^-y£-rCfc#&L;fc. it^ 

* mj 7^77 * -^t* t j: w-y-yrzmn 

%h^bwx^h. z.m4>K*->\t. mm?**? 
-wkELm?£jBixm%h#.Mx.immo. im 

m. tf-yf-O. 3 3mm. K^l OAmfc-TS-fcaT 

[00 52] [f!te^7*;i^«<ofm]f]tfSa^ 

&7<)V9m&£xm&m?4)v?m(r) : 74 y*9- 

SHHljStTIS&Stf. fl*.fcf*l(B0. 1mm. 
0. 3 3mm. KSl Oumh-thZt&X'th. 

[ o o 5 3 1 *»»rti. i wma. 

[0054]$ ^»fc*f6BfCtt. feSSUIfc. #7-7 

£>fi#vvi§£tt. #5-7 4/k*«£iMt*-i:#T£ 
S. #7-7^^a<0g$ttl~l- 5**m#ff£L 
\\ ^<0#7-7^;^®tt. ±S#fe7-f^ 
Jf fc H«<o^-C»{£^-|. £ £ #T £ 6 . Ja±<0 J: o iz 

[ 0 0 5 5 ] B ) *~K-zi-Ym<rmifclM 
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Xh2r§0 ^C®^L3t*-A-3-h®2r^»7-f 

s^fcsjfl-r*.. <io*^<i. tg#. 3nzm^t>tix 
tt&^yiwmtumai. Egmxmm- 

io frfmtyt-x-z-hmimfLximcz&DX'V 

- K 9 A A awe § 4i&tt#S v v *o m& t> * * . 
[0056] frfc. hJftf>«a£fcteH!2*i 

hZttrntmLxixkm-h. 

[0057] s|wC-3- hJI<ai£¥fc:oVvt04~6 
£#!BU:iiW£. H4~6«. *?«Htf)fe£8l7 >r 

ir^ttii^my * wmrtsmmmx-b 

[ 0 0 5 8 ] 04 IC^SftS i a fc. ^^O^-^n'- 
3-h®5(i. <g*Rl 2±fc¥ffiTi»»&ffi£#-rS 
ilMll 3^gW,T-BJg«$iTJta. H5IC^$nS 

j: o £m\fc5&gm. i t<r>m&y 4 wmu&sm 

-ewft. B6t:^<iS«l:3tciaJK«l 3it^* 

[0059] Ki8W«. . mmm. musM. 

S>Z>M±XJ*v 9>m%t' £ i *)Bfl£tZ>Z ktfT$ 
30 h. 

[0060] h!Bt&$&iy < )\>9m*& 

&£v. &my i)V9mm&*mir?ht:#>^ 

0. 2kgW/cm»JjLh. 2. OkgW/cmijaTT 

7^^Ji^^$*sie^ias«. *«B^!)^ 

^«#$*^r^>t^fc: 1 0 omj^aa t^. 
®3tfe^Wfgc^tt^HS*^ 2 0 0-CmTT*)S^ 

40 [0061] Mmmoxvi-yrii. mm. mtth 

T. ZBHbvU3>«7-yl?5r^tfX ^>^?8rc. I 

[0062] ^a<7)«<7«s-c>r-^*-3- hss-®« 

[006 3] ife. A-n-Hffcfe^S^^k? 
50 ^B^tTtiV^. 
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[0064] <KK*-^-3-Mtf>*l8L WB^fco 
^XWLWth. 

[0 0 6 51 1 HI 

(4 0 0-7 00 nm<7)KHTSa$5 0%JjU:) . T 

stfi o omiT* 1 ). aaestfissaatt^Hia 
s>ti&&\ ma. * 5 F3gtt^'j n-yim am 

¥5-134112-^&f8. ^¥7-21871 7# 
£$L ^¥7-30631 1^&«^) . SHftllfl: 
^(TiO. AL2O3. SiOj^O *T? l JlMB 
HI. tf».M$K»IB. i^3->«B^<04>C#ifcU: 
t>tf>(!tt§!§¥5-l 1930 6^&f8. *5S5§¥7- 1 0 

4 1 1 4-^&fggo . mmmmmt ltot^ 
^ar? u vwm chuff 7 - 4 8 4 2 

-300910^£#. *BW7-128519*& 
«. l#BH i 8-2 79 394^&$fi. 1WW9-3 3 0 

793-^fi^) . *m&W)YJi>- yivmzm v 

^fctft^WMflflr^XTW 19 97*. 3 

7-^tg®. *tfiFP8-27 9 34^830 . 7 
•y*^lSlli <*t§fFP5 - 3 6 4 7 5-t&«. *H§¥9 - 
3 3 0 7 9 3^®ftS28fI§iJJ:tf/;fcfc 

[00 6 6] *-K-n-hJgfcii. m§aft*&S 

W$HZtHfhfflMim< (4 00~7 0 0nm£D«H 

^ZZbVX-Z&.miti. Si Ox. SiN,. SiN 
,O y . Aid. TiO,. TaOi, ZnOi^tf&HiK 

mmxmvmxzz. 

[00 67] Z.tlL>0)#fm. *3H*0:*-^-3-b 
[0068] iJSO*-^-3- h JB144UBT* ->T 40 

[0 0 6 9] ;(0^-A-3-hlJ^M»*7 
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[0070] *-a-3- hjf £j?< t . 

[0071] -r<0i?£IJ. *w<-3- h®<0J?3 fc . 

'Afflffl&2 0 01-60 8 3 IZXtUf 
hJKflWttLtt. 0<t P L<0. lW(W«B#<?5fi 

[0072] 2)<Rffl£ 

•ess. 

[0073] 3 ) i!l&Ji 

[0074] z.vymmvymww&a. ^--A-n 

\t0. lumaTT$>i>ZbV»&l,\>\ 

[0075] mzmz.(?miic^xmm-& . 

[0076] c: com&m&>&~e&$ti&mte . mi 
if. a 2 (c^$*u.# 7-*«E L^^sjtsr&Tj) 

< ;I^Jl±£ffi»U Z(T)B.mcr)fmX2 o 0 

x:iar<oasTjr-^'-3-hJiS:?Mb$^ft. mm. 
mtmkthz tx®g&7 < )V9m±\z*-><--?- 

[0077] Cl<?)||SS0©fc^&<O*7-*aE 

aA«7/iE?Liii*« 9/s^axs 1 
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[0078] $^>t. *m\<r>&-<?mifflmii. tf 
-n- Hit f: *> ^wsmmc^mm±cr)^my a ;W 

[0079] zcr>w£%m£&h*> y-KI&E 20 
H*.KB3fc*3ft£J:3fc:. g«14tc*hAy 

-hS05TFT£jgj£U (Bffil 7fcTFT<0V-X# 
Jf 7. jBWBS«8, ««HBtl9iJj:V«^aEABl 

o*q©ffii7co±tci»t^*i.s. ®»&iesi 

8*mttS»*VO>S. *?«H*>TFT 
S^#5-lr»EL£?<o-0rc*>£#. ^A^-tiy- 
&Mi7W5~ T4X7V4 b LXW8tZ>t:#><r>& 

&<mmittbTFTs<vtmELm?<r>ir><owm so 
[ o o 8 o j . m-^mmmaxvm~<mmm 

-hmz&f8&&j:n%b'\i. iss^-mmtmrnv 
t>z. mta. hrnKtimiimniM* 
mmtz>. 

[0081] aaauizAKv ?mtzx ommmz^m 
jsnt-rs. zcmts®±^ *- x-a-wffcxtf 40 

±co*£Wffith X o £7 * h V V ?y 7 4 -ifcfr b'tz 

Ymbmm^3msLh<r)&m.7 4 wmtmsco x 
oizfoM^hitKmxEm-th. znmzmLt: 

h. zffM. x.vi->rmzm*xMim£x.'ri'>? 

[0082] OTK. m2ti£V3Z&mLX. %*>7 50 
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-ttELm^fvmgmiZmftjtmmth. \xy<t> 
wmx'\t. mwmzttt&im Lmm^f^m 
fStmzmmmw-t&tK *mm. ztuzmstL* 

[0083] iimELmm?£t:izimELmm 

i . m^mmmnmrmti 

&3m7 4 wwsLom^m&tc-t*-*-^- h® 5 

h. z<ry&wm±.izui;xm&imLtiik. 7*h 
vvr?7 i-mzb'tzxw-y-yrzfiw * 

[0 084 ] ffl&ZB&Lt:3M&mjitom< 

mmzb'tm^x. m&K®7. mmmms. * 

[0085] z<n®. w&nyJ ybmw&xh?47 
rt9->w&t 3 ixh~?x7zm^x&-m& (t^s) 1 

[ 0 0 8 6 ] Z d Wn-~T 
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